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Introduction: Internal hernia within the falciform ligament is exceedingly rare. A literature search revealed only 14
cases of internal herniation of the small bowel through a congenital defect of the falciform ligament, most of
which were found intra-operatively.
Case presentation: A 77-year-old Japanese woman presented to our emergency department with sudden
hematemesis, occurring at least four to five times over a 12-hour period. No ulcer or gastrointestinal bleeding was
detected on gastroendoscopy. A 40mm mass in the inferior lobe of the right lung was found on a chest X-ray, and
our patient’s symptoms were therefore initially ascribed to aspirated blood from lung tumor-associated hemoptysis.
However, our patient continued to show signs of severe abdominal pain and decreased urine output despite
aggressive hydration, leading her examining physicians to search for a possibly severe, occult abdominal pathology.
On emergent computed tomography imaging, we found an acute strangulated internal hernia within the falciform
ligament. Diagnosis was made by helical computed tomography, permitting rapid surgical intervention.
Conclusions: Our findings on computed tomography imaging assisted with the pre-operative diagnosis and
enabled us to make a rapid surgical intervention. Early diagnosis may help preclude significant strangulation with
unnecessary resection.Introduction
While a possibility, internal hernia is not a common eti-
ology for small bowel obstruction. Among the differen-
tial diagnoses for internal hernia, herniation through a
defect in the falciform ligament is one of the most rare
findings. A literature search revealed only 14 cases of in-
ternal herniation of the small bowel through a congeni-
tal defect of the falciform ligament, most of which were
found intra-operatively. We report a case of pre-
operative diagnosis of herniation through the falciform
ligament made by characteristic computed tomography
(CT) findings.* Correspondence: hiroshio@luke.or.jp
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reproduction in any medium, provided the orCase presentation
A 77-year-old Japanese woman presented to our emer-
gency department with hematemesis. As given on the re-
port from her nursing home, she had experienced a
sudden onset of vomiting dark red fluid at least four or
five times over the prior 12 hours. Her medical history
included hypertension for six years, and cerebral
hemorrhage three years previously with left-sided paresis
and decreased mentation. Her medications included a
calcium-channel blocker, an atypical anti-psychotic (sul-
piride), and sodium valproate.
On physical examination, she was afebrile, had a pulse
rate of 117 beats per minute, and a blood pressure of
111/62mmHg. The differential diagnosis included ulcer,
gastrointestinal (GI) tumor, angiodysplasia and diverticu-
litis of the small intestine, enteroaortic fistula associated
with dissection or aneurysm, and small bowel ischemia
with necrosis. However, no GI bleeding or evidence of
ulcer was detected on emergent gastroendoscopy. Al Ltd. This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
iginal work is properly cited.
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chest X-ray revealed a 40mm mass in the inferior lobe of
the right lung; our patient’s symptoms were initially
ascribed to swallowed and regurgitated blood from lung
tumor-associated hemoptysis. However, subsequent ser-
ial physical examinations of the abdomen revealed signs
of continuing, severe abdominal pain, with our patient
grimacing during the examination, though without sig-
nificant rigidity or guarding. Full characterization of the
pain was limited by our patient’s low level of conscious-
ness due to past cerebrovascular accident. In addition to
abdominal pain, our patient continued to have decreased
urine output despite aggressive hydration, leading us to
search for a possibly severe, occult abdominal pathology.
Laboratory test results revealed a white blood cell count
of 18,000 cells/μL, C-reactive protein level of 9.03mg/dL,
lactate dehydrogenase level of 342IU/L, and creatine kin-
ase level of 1324IU/L. With an increasing likelihood of ab-
dominal pathology, emergent CT imaging was ordered.
Abdominal helical CT revealed ascites and dilated smallFigure 1 Pre-operative abdominal helical computed tomography (CT)
center of the upper abdomen between the diaphragm and the left lobe o
side of it, while air-dilated intestine (3) was seen on the left side and in lowbowel. On coronal views, a membranous structure was
visualized in the center of the upper abdomen between
the diaphragm and the left lobe of the liver; dilated,
edematous intestine was seen on the right side of it, while
air-dilated intestine was seen on the left side and in the
lower abdomen (Figure 1). We suspected that air intro-
duced by prior gastroendoscopy may have been the cause
of this dilation. On horizontal views, a closed loop of in-
testine was identified against the liver (S4 and S5); the
membranous structure was identified as the falciform liga-
ment in the center of the abdomen. On the left side, dila-
tion of proximal intestines and collapse of distal intestine
was seen (Figure 2). Another cephalic horizontal view
showed strangulated distal intestine through a hilar defect
in the falciform ligament (Figure 3). Based on the radio-
graphic assessment, a pre-operative diagnosis of strangu-
lated internal hernia through a defect in the falciform
ligament was made.
In addition to ascites, CT demonstrated strangulated in-
testine with decreased contrast enhancement. We suspected: coronal view. A membranous structure (1) was visualized in the
f the liver, and dilated, edematous intestine (2) was seen on the right
er abdomen.
Figure 2 Pre-operative abdominal helical computed tomography (CT): horizontal view 1. On horizontal views, a closed loop of intestine (4)
was identified against the liver (S4 and S5); the membranous structure (5) was identified as the falciform ligament in the center of the abdomen.
On the left side, dilation of proximal intestines (6) and collapse of distal intestine (7) was seen.
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ligament defect. Our patient was therefore taken to the oper-
ating room urgently. Abdominal exploration revealed bloody
ascites and a gangrenous bowel. Approximately 50cm of
small intestine, 2m distal to Treitz’ ligament, was looped
over a defect in the falciform ligament. Prolonged strangula-
tion had resulted in massive necrosis of tissue. The round
ligament of the liver was cut, opening the falciform ligament
and releasing the herniated bowel loop. The necrotic bowel
was resected and primary anastomosis was performed. Our
patient had a stable post-operative course with no gastro-
intestinal complications and was subsequently transferred
five days after surgery for investigation of lung cancer.
Discussion
The incidence of internal hernias is 0.2% to 2%, and only
a proportion of that number cause small bowel obstruc-
tion [1]. The types of internal hernias and their relative
incidences are as follows: paraduodenal, 53%; pericecal,
13%; foramen of Winslow, 8%; transmesenteric, 8%;
intersigmoid, 6%; supravesicular and pelvic, 6%; trans-
mental, 1% to 4% [2,3]. The incidence of internal hernia
through a defect in the falciform ligament is estimated
at only 0.2%, with an even lower figure caused by con-
genital anomaly [4]. A thorough literature search from1948 to 2010 found only 14 case reports of small bowel
obstruction caused by internal hernia through a congeni-
tal defect in the falciform ligament [5,6].
The etiology of defects in the falciform ligament is di-
verse, and includes congenital anomalies, trauma, in-
flammation, and iatrogenic causes. Some reports in the
literature note these internal hernias occur after laparo-
scopic surgery, with defects in the falciform ligament
introduced during insertion of the port cannula during
laparoscopic fundoplication or cholecystectomy [7,8].
Congenital defects in the falciform ligament have also
been reported. Development of the foregut begins after
the respiratory diverticulum, and extends to and
includes the hepatocystic diverticulum. It appears at the
distal end of the foregut at four weeks of the intra-
uterine period. The falciform ligament subsequently
develops from the septum between the liver and anterior
abdominal wall. Hypoplasia of the falciform ligament
gives rise to the noted defect during this process [9].
Internal hernias are more often reported in early child-
hood or late pregnancy. In late pregnancy, the gravid
uterus expands, pressing the small bowel into to the
upper abdomen, allowing relatively easy passage through
congenital falciform ligament defects [10]. In our
patient’s case, however, there was no surgical history and
Figure 3 Pre-operative abdominal helical computed tomography (CT): horizontal view 2. Another cephalic horizontal view showed the
strangulated distal intestine through a hilar defect (8) in the falciform ligament.
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exploration did not reveal an acquired cause of internal
hernia through the falciform ligament; we therefore as-
sume this to be a case of congenital defect causing spon-
taneous internal hernia in an older patient.
Abdominal helical CT imaging demonstrated several
specific findings. First, marked differences in both size
and edema of the right and left portions of intestine,
divided by membranous stricture, were identified from
the abdominal wall to the point of the liver dividing lat-
erally from internal segments. The point of stricture of
the falciform ligament was visualized clearly as edema-
tous intestines had compressed onto the anterior liver,
and this represents an important visual finding in falci-
form ligament herniation. If a defect in the falciform
ligament is caudal to the liver, it will not be readily iden-
tifiable. However, in such cases, the diagnosis may still
be made by recognizing the constriction of intestine dir-
ectly under the abdominal wall and directly in the med-
ial axis of the trunk. These specific CT findings, along
with a high index of suspicion for this disease entity in
cases of unexplained abdominal pain, may aid in diagno-
sis of herniation through the falciform ligament, enab-
ling more rapid pre-operative diagnosis. Though this
diagnosis remains rare, the above clinical presentation
and imaging should alert physicians to its possibility.Conclusions
We present a rare case of strangulated small bowel due
to internal hernia through a congenital defect in the fal-
ciform ligament. Our findings on CT imaging assisted
with the pre-operative diagnosis and enabled us to rap-
idly obtain surgical intervention. Early diagnosis may
help preclude significant strangulation with unnecessary
resection.
Consent
Written informed consent was obtained from the patient
for publication of this case report and any accompanying
images. A copy of the written consent is available for re-
view by the Editor-in-Chief of this journal.
Competing interests
The authors declare that they have no competing interests.
Author details
1Department of GI Surgery, St Luke’s International Hospital, 9-1 Akashi-cho,
Chuo-ku, Tokyo 104-0044, Japan. 2Division of General Internal Medicine,
Department of Medicine, St. Luke’s International Hospital, 9-1 Akashi-cho,
Chuo-ku, Tokyo 104-0044, Japan. 3University of Hawaii, Department of
Internal Medicine, Honolulu, HI, USA.
Authors’ contributions
HS interpreted the data from our patient and was directly involved in the full
implementation of this report. SS was jointly involved in the surgical
intervention and was a major contributor in writing the manuscript. All listed
Shiozaki et al. Journal of Medical Case Reports 2012, 6:206 Page 5 of 5
http://www.jmedicalcasereports.com/content/6/1/206authors were involved in writing and editing the manuscript, and all authors
read and approved the final manuscript.
Received: 13 December 2011 Accepted: 9 May 2012
Published: 18 July 2012
References
1. Zissin R, Hertz M, Gayer G, Paran H, Osadchy A: Congenital internal hernia
as a cause of small bowel obstruction: CT findings in 11 adult patients.
Br I Radiol 2005, 78:796–802.
2. Coulier B, Ramboux A, Maldague P: Intraabdominal counter clockwise
gastric volvulus incarcerated through a defect of the lesser omentum:
CT diagnosis. JBR-BTR 2007, 90:519–523.
3. Mathieu D, Luciani A, GERMAD Group: Internal abdominal herniations. Am
J Roentgenol 2004, 183:397–404.
4. Wiseman S: Internal herniation through a defect in the falciform ligament: a
case report and review of the world literature. Hernia 2000, 4:117–120.
5. Bruno C, Bernard B, Mailleux P, Maldague P: Small-bowel internal
herniation through the falciform ligament: 64-row MDCT diagnosis.
Emerg Radiol 2010, 17:73–78.
6. Gaster J: Internal hernia with strangulation of bowel due to a defect in
the falciform ligament. Ann Surg 1948, 128:248–252.
7. Charles A, Shaikh AA, Domingo S, Kreske E: Falciform ligament hernia after
laparoscopic cholecystectomy: a rare case and review of the literature.
Am Surg 2005, 71:359–361.
8. Malas MB, Katkhouda N: Internal hernia as a complication of laparoscopic
Nissen fundoplication. Surg Laparosc Endosc Percutan Tech 2002, 12:115–116.
9. Langmann J: Medical Embryology. Baltimore, MD: The Williams and Willkins
Company; 1975:212–229.
10. Sato N, Miki T, Toyonaga T, Konomi H, Ishimitsu T, Nagafuchi K, Matsumoto S,
Kawakami K: A case of herniation through a defect in the falciform ligament
at late pregnancy [in Japanese]. Nippon Geka Gakkai Zasshi 1996, 97:787–790.
doi:10.1186/1752-1947-6-206
Cite this article as: Shiozaki et al.: Pre-operative diagnosis and successful
surgery of a strangulated internal hernia through a defect in the
falciform ligament: a case report. Journal of Medical Case Reports 2012
6:206.Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
